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SEQUENCE LISTING 

<110> Ruelle, Jean-Louis 
<120> IMMUNOGENIC COMPOUNDS 



<130> BM45378 

<140> 09/914,168 
<141> 

<150> 9904559.3 
<151> 1999-02-26 

<150> PCT/EPOO/01468 
<151> 2000-02-23 

<160> 6 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 2760 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 1 

atgtcaaagc ccgttttgtt tgcaaatcgc agttttatgc ctgtcgcatt ggcggcttat 60 

ttgcctttga tgacatcgca agcattggca caacaaaata accctgcaaa catcatcaat 120 

catgtacccg ctcatgacac cgccatcaat caagcaaagg caggcaatcc gcctgttttg 180 

ctaacacctg agcagataca agcacgcctt aatgctgctg gactgaatgc taagccccaa 240 

tcacaagctt tggatgttgt caattttgat gatcaatcgc cgatatctcg tatcggtgag 300 

caatcacccc ctttgggttt ggatatgtcg gtcatcgaag aaaccacacc gctaagcttg 360 

gaggaattat ttgctcaaga atctactgag atgggaatca atccaaatga ttatattcca 420 

gaatatcaag gcgagcaacc taatagtgag gtggttgtac caccgacatt agaacctgaa 480 

aaaccaggtt tgatcaagcg tctttatgca cgcctattta atgatggtgt caataaggtg 540 

cctaggctta aggcaaaatt ttatcaatca tcgcaatcag gcgaaaccag tgcgattggg 600 

tcatcgcatc aaaaaacaga gccttatgca aatatcaaag cagcacttga agacatcacc 660 

caagagtcag cgatggattt gaatggctct atcccacgcc taaggcaaac tgctttggtg 720 

gcagcgcgtg ctgtcggtta ttatgatatt gatttatcaa tcataagaaa tagcatcgga 780 

gaggtggatg tcatcatcca tgatttaggt gaacctgttt atattgatta tcgagcggtg 840 

gaggtacgag gtgaaggtgc tgatgataaa gcatttacta ccgtggcgga tgaggtgcca 900 

ttgctgatcg gcgatgtctt tcatcatggc aagtacgaaa ccaaaaaaaa tctcatcgaa 960 

aatgccagtg ctgaacatgg atattttgat gggcgttggc tggatcgttc agttgatgta 1020 

attttgccag ataataccgc tgatgtcagc ttaatttatg atacaggtac gcagtatcgc 1080 

tttgatgagg tggtattttt taccattgat cctaaaacca atcaattgac aaccgatcca 1140 

gataagctgc cagttaaacg agaattactt gagcagttac tcaccgttaa catgggagag 1200 

gcttacaatt tacaggcggt gcgtgcactt tcaaatgatt tgattgccac acggtatttt 1260 

aatatggtga ataccgagat tgtctttcca gagcgtgaac agatccaaaa cgaccaagtg 1320 

agctttgagc agtcttcaag tagccgtact gaaccagcac aagttgatga aagcacactt 1380 

gaacctgtca ttgaaaccgt tgagctaacg gatgggatat taatggatat ttcgcccatc 1440 

gaatttagtg catctaatct gattcaagac aagctaaatt tggtggctgc caaggctcgc 1500 

catttatatg acatgcctga tgatagggtg cttgccatca atcatgatga tggcgtaaat 1560 

cgctctattt tgggcagaat cagcgatgcc gtatctgccg ttgcacgtgc tattttacct 1620 

gatgaatctg aaaatgaggt aatagatttg cccgagcgta ccgcattggc taatcgcaag 1680 
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acccctgctg 
aaaccacgag 
acaaaatttg 
ctgtctgagg 
aatgatcagc 
ggttttgatt 
ggtggctgga 
ccccctgaaa 
gcgttattgg 
cgtggctatc 
aatatggcta 
ggcagcaatc 
aattttaatc 
ggatatgcac 
gtattggcgg 
gtttttggtg 
gcaggtgtcg 
ggtgtcaaag 



'atgtctatca 
atggtcaaat 
agcataattt 
ataaaaaagg 
taagagcaac 
tatccacacg 
atcgtactta 
catggcagga 
caggtgttgc 
gtcagcgata 
ttgctcgagc 
gtgcccatca 
atgtgccata 
atgacagttt 
ttggtacagc 
atattggtaa 
gtgttcgctg 
aagagggcaa 



aagtaaaaaa 
tggtttgggc 
gattaatcgt 
ggtcaagtta 
tttgggttat 
caccctagag 
ttcattgcgt 
tttaccagtg 
tgtgcataaa 
ttctttagag 
tggtattagt 
gatgactggt 
tcgtttgcgt 
atcacctata 
tgaatataat 
tgcttatgat 
ggcatcacct 
tcccattaag 



gtgccgctat 
tggggatcgg 
gatggctatc 
tatgccacca 
caacaagaag 
catgagatta 
tatcgtcttg 
gattttgtca 
acggttgcag 
gttggctcaa 
ggcgtgtata 
ggcatacaag 
ttttttgctg 
tcagataagg 
tatgaattta 
aaaggcttta 
gtcggtcaag 
ctgcattttt 



atgtctttgt 
acacaggtac 
aagcaggcgc 
aaccgcttag 
tttttggtca 
gccgcagtat 
ataagcttaa 
atggtaagcc 
ataatttggt 
gcggtttggt 
gttttgggga 
caggatacat 
gtggcgacca 
gttatctgac 
tgaaagattt 
ctaatgatac 
ttcgtgttga 
ttattggcac 



ggcgagtgat 
ccgcctagtc 
tgagctaaga 
ccaccctcta 
ctctaccaat 
tatccaaaat 
aacccaagca 
aagccaagag 
taatccgatg 
atcggatgct 
taatgcttat 
ttggtcggat 
aagtattcgt 
aggcggtcaa 
gcgtttggcg 
caaaattggt 
tgtggcaact 
accattttaa 



1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 



<210> 2 
<211> 919 
<212> PRT 

<213> Moraxella catarrhalis 



<400> 2 



Met 


Ser 


Lys 


Pro 


Val 


Leu 


Phe 


Ala 


Asn 


Arg 


Ser 


Phe 


Met 


Pro 


Val 


Ala 


1 






5 










10 










15 




Leu 


Ala 


Ala 


Tyr 


Leu 


Pro 


Leu 


Met 


Thr 


Ser 


Gin 


Ala 


Leu 


Ala 


Gin 


Gin 








20 










25 










30 






Asn 


Asn 


Pro 


Ala 


Asn 


He 


He 


Asn 


His 


Val 


Pro 


Ala 


His 


Asp 


Thr 


Ala 






35 










40 










45 








He 


Asn 


Gin 


Ala 


Lys 


Ala 


Gly 


Asn 


Pro 


Pro 


Val 


Leu 


Leu 


Thr 


Pro 


Glu 




50 










55 










60 










Gin 


He 


Gin 


Ala 


Arg 


Leu 


Asn 


Ala 


Ala 


Gly 


Leu 


Asn 


Ala 


Lys 


Pro 


Gin 


65 










70 










75 










80 


Ser 


Gin 


Ala 


Leu 


Asp 


Val 


Val 


Asn 


Phe 


Asp 


Asp 


Gin 


Ser 


Pro 


He 


Ser 










85 










90 










95 




Arg 


He 


Gly 


Glu 


Gin 


Ser 


Pro 


Pro 


Leu 


Gly 


Leu 


Asp 


Met 


Ser 


Val 


He 








100 










105 










110 






Glu 


Glu 


Thr 


Thr 


Pro 


Leu 


Ser 


Leu 


Glu 


Glu 


Leu 


Phe 


Ala 


Gin 


Glu 


Ser 






115 










120 










125 








Thr 


Glu 


Met 


Gly 


He 


Asn 


Pro 


Asn 


Asp 


Tyr 


He 


Pro 


Glu 


Tyr 


Gin 


Gly 




130 










135 










140 










Glu 


Gin 


Pro 


Asn 


Ser 


Glu 


Val 


Val 


Val 


Pro 


Pro 


Thr 


Leu 


Glu 


Pro 


Glu 


145 










150 










155 










160 


Lys 


Pro 


Gly 


Leu 


He 


Lys 


Arg 


Leu 


Tyr 


Ala 


Arg 


Leu 


Phe 


Asn Asp 


Gly 










165 










170 










175 




Val 


Asn 


Lys 


Val 


Pro 


Arg 


Leu 


Lys 


Ala 


Lys 


Phe 


Tyr 


Gin 


Ser 


Ser 


Gin 








180 










185 










190 






Ser 


Gly 


Glu 


Thr 


Ser 


Ala 


He 


Gly 


Ser 


Ser 


His 


Gin 


Lys 


Thr 


Glu 


Pro 






195 










200 










205 








Tyr 


Ala 


Asn 


He 


Lys 


Ala 


Ala 


Leu 


Glu 


Asp 


He 


Thr 


Gin 


Glu 


Ser 


Ala 




210 










215 










220 










Met 


Asp 


Leu 


Asn 


Gly 


Ser 


He 


Pro 


Arg 


Leu 


Arg 


Gin 


Thr 


Ala 


Leu 


Val 


225 










230 










235 










240 


Ala 


Ala 


Arg 


Ala 


Val 


Gly 


Tyr 


Tyr 


Asp 


He 


Asp 


Leu 


Ser 


He 


He 


Arg 










245 










250 










255 
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V 



Asn 


Ser 


lie 


Gly 


felu 


Val 


Asp 


Val 


He 


He 


His 


Asp 


Leu 


Gly 


Glu 


Pro 








260 










265 










270 






Val 


Tyr 


He 


Asp 


Tyr 


Ara 


Ala 


Val 


Glu 


Val 


Arg 


Gly 


Glu 


Gly 


Ala 


Asp 






275 










280 










285 








Asp 


Lys 


Ala 


Phe 


Thr 


Thr 


Val 


Ala 


Asp 


Glu 


Val 


Pro 


Leu 


Leu 


He 


Gly 




290 










295 










300 










Asp 


Val 


Phe 


His 


His 


Gly 


Lys 


Tyr 


Glu 


Thr 


Lys 


Lys 


Asn 


Leu 


He 


Glu 


305 










310 










315 










320 


Asn 


Ala 


Ser 


Ala 


Glu 


His 


Gly 


Tyr 


Phe 


Asp 


Gly 


Arg 


Trp 


Leu 


Asp 


Arg 










325 










330 










335 




Ser 


Val Asp Val 


He 


Leu 


Pro 


Asp 


Asn 


Thr 


Ala 


Asp 


Val 


Ser 


Leu 


lie 








340 










345 










350 






Tyr Asp 


Thr 


Gly Thr 


Gin 


Tyr 


Arg 


Phe 


Asp 


Glu 


Val 


Val 


Phe 


Phe 


Thr 






355 










360 










365 








Tie* 
lie 




Pro 




Thr 


Asn 


Gin 


Leu 


Thr 


Thr 


Asp 


Pro 


Asp 


Lys 


Leu 


Pro 




370 










375 










380 










V d J. 


Lys 


Arg 


\J A. U. 




Leu 


Glu 


Gin 


Leu 


Leu 


Thr 


Val 


Asn 


Met 


Gly 


Glu 


O O *J 






390 










395 










400 


A "I 


i yr 


Asn 


- 

Leu 




Ala 


Val 


Arg 


Ala 


Leu 


Ser 


Asn 


Asp 


Leu 


He 


Ala 










405 










410 










415 




J. XI I. 


Ar g 


Tvr 


I: lie 




Met 


Val 


Asn 


Thr 


Glu 


He 


Val 


Phe 


Pro 


Glu Arg 








420 

*i \J 










425 










430 






blU 


oJ.Il 


He 




7\ o n 

AJ 11 


Asp 


Gin 


Val 


Ser 


Phe 


Glu 


Gin 


Ser 


Ser 


Ser 


Ser 






435 










440 










445 








Arg 


Thr 


Glu 


Pro 


Ala 


Gin 


Val 


Asp 


Glu 


Ser 


Thr 


Leu 


Glu 


Pro 


Val 


He 


450 










455 










460 










V? J. U 


Thr 


Val 


Glu 


Leu 


Thr 


Asp 


Gly 


He 


Leu 


Met 


Asp 


He 


Ser 


Pro 


He 


T U J 










470 










475 










480 




Phe 


Ser 


Ala 


Ser 


Asn 


Leu 


He 


Gin 


Asp 


Lys 


Leu 


Asn 


Leu 


Val 


Ala 










485 










490 










495 




AT a 


Lys 


Ala 


Arg 


His 


Leu 


Tyr 


Asp 


Met 


Pro 


Asp 


Asp 


Arg 


Val 


Leu 


Ala 








500 










505 










510 






Tip 
lie 


Asn 


His 


Asp 


Asp 


Gly 


Val 


Asn 


Arg 


Ser 


He 


Leu 


Gly 


Arg 


He 


Ser 






515 










520 










525 








no 


Ala 


Val 


Ser 


Ala 


Val 


Ala 


Arg 


Ala 


He 


Leu 


Pro 


Asp 


Glu 


Ser 


Glu 


530 










535 










540 










Asn 


Glu 


Val 


He 


Asp 


Leu 


Pro 


Glu 


Arg 


Thr 


Ala 


Leu 


Ala 


Asn 


Arg 


Lys 


545 










550 










555 










560 


Thr 


Pro 


Ala 


Asp 


Val 


Tyr 


Gin 


Ser 


Lys 


Lys 


Val 


Pro 


Leu 


Tyr 


Val 


Phe 










565 










570 










575 




Val 


Ala 


Ser 


Asp 


Lys 


Pro 


Arg 


Asp 


Gly 


Gin 


He 


Gly 


Leu 


Gly 


Trp 


Gly 








580 










585 










590 






Ser 


Asp 


Thr 


Gly 


Thr 


Arg 


Leu 


Val 


Thr 


Lys 


Phe 


Glu 


His 


Asn 


Leu 


He 






595 










600 










605 








Asn 


Arg Asp 


Gly Tyr 


Gin 


Ala 


Gly 


Ala 


Glu 


Leu 


Arg 


Leu 


Ser 


Glu 


Asp 




610 










615 










620 










Lys 


Lys 


Gly Val 


Lys 


Leu 


Tyr 


Ala 


Thr 


Lys 


Pro 


Leu 


Ser 


His 


Pro 


Leu 


625 










630 










635 










640 


Asn 


Asp 


Gin 


Leu 


Arg 


Ala 


Thr 


Leu 


Gly 


Tyr 


Gin 


Gin 


Glu 


Val 


Phe 


Gly 










645 










650 










655 




His 


Ser 


Thr 


Asn 


Gly 


Phe 


Asp 


Leu 


Ser 


Thr 


Arg 


Thr 


Leu 


Glu 


His 


Glu 








660 










665 










670 






He 


Ser Arg 


Ser 


He 


He 


Gin 


Asn 


Gly 


Gly 


Trp 


Asn 


Arg 


Thr 


Tyr 


Ser 






675 










680 










685 








Leu 


Arg 


Tyr 


Arg 


Leu 


Asp 


Lys 


Leu 


Lys 


Thr 


Gin 


Ala 


Pro 


Pro 


Glu 


Thr 




690 










695 










700 










Trp 


Gin Asp 


Leu 


Pro 


Val 


Asp 


Phe 


Val 


Asn 


Gly 


Lys 


Pro 


Ser 


Gin 


Glu 
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* 



705 










710 










715 










720 


Ala 


Leu 


Leu 


Ala 


Gly 
725 


Val 


Ala 


Val 


His 


Lys 
730 


Thr 


Val 


Ala 


Asp 


Asn 
735 


Leu 


Val 


Asn 


Pro 


Met 
740 


Arg 


Gly 


Tyr 


Arg 


Gin 
745 


Arg 


Tyr 


Ser 


Leu 


Glu 
750 


Val 


Gly 


Ser 


Ser 


Gly 
755 


Leu 


Val 


Ser 


Asp 


Ala 
760 


Asn 


Met 


Ala 


He 


Ala 
765 


Arg 


Ala 


Gly 


He 


Ser 


Gly Val 


Tyr 


Ser 


Phe 


Gly 


Asp 


Asn 


Ala 


Tyr 


Gly 


Ser 


Asn 


Arg 




770 










775 










780 










Ala 


His 


Gin 


Met 


Thr 


Gly 


Gly 


He 


Gin 


Ala 


Gly 


Tyr 


He 


Trp 


Ser 


Asp 


785 










790 










795 










800 


Asn 


Phe 


Asn 


His 


Val 
805 


Pro 


Tyr 


Arg 


Leu 


Arg 
810 


Phe 


Phe 


Ala 


Gly 


Gly 
815 


Asp 


Gin 


Ser 


He 


Arg 
820 


Gly 


Tyr 


Ala 


His 


Asp 
825 


Ser 


Leu 


Ser 


Pro 


He 
830 


Ser 


Asp 


Lys 


Gly Tyr 


Leu 


Thr 


Gly 


Gly 


Gin 


Val 


Leu 


Ala 


Val 


Gly 


Thr 


Ala 


Glu 






835 










840 










845 








Tyr 


Asn 
850 


Tyr 


Glu 


Phe 


Met 


Lys 
855 


Asp 


Leu 


Arg 


Leu 


Ala 
860 


Val 


Phe 


Gly 


Asp 


He 


Gly Asn 


Ala 


Tyr 


Asp 


Lys 


Gly 


Phe 


Thr 


Asn 


Asp 


Thr 


Lys 


He 


Gly 


865 










870 










875 










880 


Ala 


Gly Val 


Gly 


Val 


Arg 


Trp 


Ala 


Ser 


Pro 


Val 


Gly 


Gin 


Val 


Arg 


Val 










885 










890 










895 




Asp 


Val 


Ala 


Thr 


Gly 


Val 


Lys 


Glu 


Glu 


Gly 


Asn 


Pro 


He 


Lys 


Leu 


His 






900 










905 










910 






Phe 


Phe 


He 
915 


Gly 


Thr 


Pro 


Phe 





















<210> 3 
<211> 2670 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 3 

caacaaaata accctgcaaa catcatcaat catgtacccg ctcatgacac cgccatcaat 60 

caagcaaagg caggcaatcc gcctgttttg ctaacacctg agcagataca agcacgcctt 120 

aatgctgctg gactgaatgc taagccccaa tcacaagctt tggatgttgt caattttgat 180 

gatcaatcgc cgatatctcg tatcggtgag caatcacccc ctttgggttt ggatatgtcg 240 

gtcatcgaag aaaccacacc gctaagcttg gaggaattat ttgctcaaga atctactgag 300 

atgggaatca atccaaatga ttatattcca gaatatcaag gcgagcaacc taatagtgag 360 

gtggttgtac caccgacatt agaacctgaa aaaccaggtt tgatcaagcg tctttatgca 420 

cgcctattta atgatggtgt caataaggtg cctaggctta aggcaaaatt ttatcaatca 480 

tcgcaatcag gcgaaaccag tgcgattggg tcatcgcatc aaaaaacaga gccttatgca 540 

aatatcaaag cagcacttga agacatcacc caagagtcag cgatggattt gaatggctct 600 

atcccacgcc taaggcaaac tgctttggtg gcagcgcgtg ctgtcggtta ttatgatatt 660 

gatttatcaa tcataagaaa tagcatcgga gaggtggatg tcatcatcca tgatttaggt 720 

gaacctgttt atattgatta tcgagcggtg gaggtacgag gtgaaggtgc tgatgataaa 780 

gcatttacta ccgtggcgga tgaggtgcca ttgctgatcg gcgatgtctt tcatcacggc 840 

aagtacgaaa ccaaaaaaaa tctcatcgaa aatgccagtg ctgaacatgg atattttgat 900 

gggcgttggc tggatcgttc agttgatgta attttgccag ataataccgc tgatgtcagc 960 

ttaatttatg atacaggtac gcagtatcgc tttgatgagg tgatattttt taccattgat 1020 

cctaaaacca atcaattgac aaccgatcca gataagctgc cagttaaacg agaattactt 1080 

gagcagttac tcaccgttaa catgggagag gcttacaatt tacaggcggt gcgtgcactt 1140 

tcaaatgatt tgattgccac acggtatttt aatatggtga ataccgagat tgtctttcca 1200 

gagcgtgaac agatccaaaa cgaccaagtg agctttgagc agtcttcaag tagccgtact 1260 

gaaccagcac aagttgatga aagcacactt gaacctgtca ttgaaaccgt tgagctaacg 1320 

gatgggatat taatggatat ttcgcccatc gaatttagtg catctaatct gattcaagac 1380 
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aagctaaatt 
cttgccatca 
gtatctgccg 
cccgagcgta 
gtgccgctat 
tggggatcgg 
gatggctatc 
tatgccacca 
caacaagaag 
catgagatta 
tatcgtcttg 
gattttgtca 
acggttgcag 
gttggctcaa 
ggcgtgtata 
ggcatacaag 
ttttttgctg 
tcagataagg 
tatgaattta 
aaaggcttta 
gtcggtcaag 
ctgcattttt 



tggtggctgc 
atcatgatga 
ttgcacgtgc 
ccgcattggc 
atgtctttgt 
acacaggtac 
aagcaggcgc 
aaccgcttag 
tttttggtca 
gccgcagtat 
ataagcttaa 
atggtaagcc 
ataatttggt 
gcggtttggt 
gttttgggga 
caggatacat 
gtggcgacca 
gttatctgac 
tgaaagattt 
ctaatgatac 
ttcgtgttga 
ttattggcac 



caaggctcgc 
tggcgtaaat 
tattttacct 
taatcgcaag 
ggcgagtgat 
ccgcctagtc 
tgagctaaga 
ccaccctcta 
ctctaccaat 
tatccaaaat 
aacccaagca 
aagccaagag 
taatccgatg 
atcggatgct 
taatgcttat 
ttggtcggat 
aagtattcgt 
aggcggtcaa 
gcgtttggcg 
caaaattggt 
tgtggcaact 
accattttaa 



catttatatg 
cgctctattt 
gatgaatctg 
acccctgctg 
aaaccccgag 
acaaaatttg 
ctgtctgagg 
aatgatcagc 
ggttttgatt 
ggtggctgga 
ccccctgaaa 
gcgttattgg 
cgtggctatc 
aatatggcta 
ggcagcaatc 
aattttaatc 
ggatatgcac 
gtattggcgg 
gtttttggtg 
gcaggtgtcg 
ggtgtcaaag 



acatgcctga 
tgggcagaat 
aaaatgaggt 
atgtctatca 
atggtcaaat 
agcataattt 
ataaaaaagg 
taagagcaac 
tatccacacg 
atcgtactta 
catggcagga 
caggtgttgc 
gtcagcgata 
ttgctcgagc 
gtgcccatca 
atgtgccata 
atgacagttt 
ttggtacagc 
atattggtaa 
gtgttcgctg 
aagagggcaa 



tgatagggtg 
cagcg'atgcc 
aatagatttg 
aagtaaaaaa 
tggtttgggc 
gattaatcgt 
ggtcaagtta 
tttgggttat 
caccctagag 
ttcattgcgt 
tttaccagtg 
tgtgcataaa 
ttctttagag 
tggtattagt 
gatgactggt 
tcgtttgcgt 
atcacctata 
tgaatataat 
tgcttatgat 
ggcatcacct 
tcccattaag 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2670 



<210> 4 
<211> 889 
<212> PRT 

<213> Moraxella catarrhalis 



<400> 4 






























Gin 


Gin 


Asn 


Asn 


Pro 


Ala 


Asn 


He 


He 


Asn 


His 


Val 


Pro 


Ala 


His 


Asp 


1 








5 










10 










15 




Thr 


Ala 


He 


Asn 


Gin 


Ala 


Lys 


Ala 


Gly 


Asn 


Pro 


Pro 


Val 


Leu 


Leu 


Thr 








20 










25 










30 






Pro 


Glu 


Gin 


He 


Gin 


Ala 


Arg 


Leu 


Asn 


Ala 


Ala 


Gly 


Leu 


Asn 


Ala 


Lys 






35 










40 










45 








Pro 


Gin 


Ser 


Gin 


Ala 


Leu 


Asp 


Val 


Val 


Asn 


Phe 


Asp 


Asp 


Gin 


Ser 


Pro 




50 










55 










60 










He 


Ser 


Arg 


He 


Gly 


Glu 


Gin 


Ser 


Pro 


Pro 


Leu 


Gly 


Leu 


Asp 


Met 


Ser 


65 










70 










75 










80 


Val 


He 


Glu 


Glu 


Thr 


Thr 


Pro 


Leu 


Ser 


Leu 


Glu 


Glu 


Leu 


Phe 


Ala 


Gin 










85 










90 










95 




Glu 


Ser 


Thr 


Glu 


Met 


Gly 


He 


Asn 


Pro 


Asn 


Asp 


Tyr 


He 


Pro 


Glu 


Tyr 








100 










105 










110 






Gin 


Gly 


Glu 


Gin 


Pro 


Asn 


Ser 


Glu 


Val 


Val 


Val 


Pro 


Pro 


Thr 


Leu 


Glu 




115 










120 










125 








Pro 


Glu 


Lys 


Pro 


Gly 


Leu 


He 


Lys 


Arg 


Leu 


Tyr 


Ala 


Arg 


Leu 


Phe 


Asn 




130 










135 










140 










Asp 


Gly 


Val 


Asn 


Lys 


Val 


Pro 


Arg 


Leu 


Lys 


Ala 


Lys 


Phe 


Tyr 


Gin 


Ser 


145 










150 










155 










160 


Ser 


Gin 


Ser 


Gly 


Glu 


Thr 


Ser 


Ala 


He 


Gly 


Ser 


Ser 


His 


Gin 


Lys 


Thr 








165 










170 










175 




Glu 


Pro 


Tyr 


Ala 


Asn 


He 


Lys 


Ala 


Ala 


Leu 


Glu 


Asp 


He 


Thr 


Gin 


Glu 






180 










185 










190 






Ser 


Ala 


Met 


Asp 


Leu 


Asn 


Gly 


Ser 


He 


Pro 


Arg 


Leu 


Arg 


Gin 


Thr 


Ala 






195 










200 










205 








Leu 


Val 


Ala 


Ala 


Arg 


Ala 


Val 


Gly 


Tyr 


Tyr 


Asp 


He 


Asp 


Leu 


Ser 


He 




210 










215 










220 
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lie Arg Asn 


Ser 


'He 


Gly 


Glu 


Val 


225 










230 






Glu 


Pro 


Val 


Tyr 


He 


Asp 


Tyr 


Arg 










245 








Ala Asp Asp 


Lys 


Ala 


Phe 


Thr 


Thr 








260 










He 


Gly Asp Val 


Phe 


His 


His 


Gly 






275 










280 


He 


Glu 


Asn 


Ala 


Ser 


Ala 


Glu 


His 




290 










295 




Asp Arg 


Ser 


Val 


Asp 


Val 


He 


Leu 


305 










310 






Leu 


He 


Tyr Asp 


Thr 


Gly 


Thr 


Gin 










325 








Phe 


Thr 


He Asp 


Pro 


Lvs 


Thr 


Asn 








340 










Leu 


Pro 


Val 


Lys 


Arg 


Glu 


Leu 


Leu 






355 










360 


Gly Glu Ala Tyr 


Asn 


Leu 


Gin 


Ala 




370 










375 




He 


Ala 


Thr Arg 


Tvr 


Phe 


Asn 


Met 


385 










390 






Glu Arg 


Glu 


Gin 


He 


Gin 


Asn 


Asp 










405 








S er 


Ser 


Arg 


Thr 


Glu 


Pro 


Ala 


Gin 








420 










Val 


He 


Glu 


Thr 


Val 


Glu 


Leu 


Thr 






435 










440 


Pro 


He 


Glu 


Phe 


Ser 


Ala 


Ser 


Asn 




450 










455 




Val 


Ala 


Ala 


Lys 


Ala 


Arg 


His 


Leu 


465 










470 






Leu 


Ala 


He 


Asn 


His 


Asp 


Asp 


Gly 










485 








He 


Ser 


Asp Ala 


Val 


Ser 


Ala 


Val 








500 










Ser 


Glu 


Asn 


Glu 


Val 


He 


Asp 


Leu 






515 










520 


Arg 


Lys 


Thr 


Pro 


Ala 


Asp 


Val 


Tyr 




530 










535 




Val 


Phe 


Val 


Ala 


Ser 


Asp 


Lvs 


Pro 


545 










550 






Trp 


Gly 


Ser Asp 


Thr 


Gly 


Thr 


Arg 










565 








Leu 


He 


Asn 


Arg 


Asp 


Gly 


Tvr 


Gin 








580 










Glu 


Asp 


Lys 


Lys 


Gly Val 


Lys 


Leu 






595 










600 


Pro 


Leu 


Asn Asp 


Gin 


Leu 


Arg 


Ala 




610 










615 




Phe 


Gly 


His 


Ser 


Thr 


Asn 


Gly 


Phe 


625 










630 






His 


Glu 


He 


Ser 


Arg 


Ser 


He 


He 










645 








Tyr 


Ser 


Leu 


Arg 


Tyr 


Arg 


Leu 


Asp 








660 










Glu 


Thr 


Trp 


Gin 


Asp 


Leu 


Pro 


Val 



Asp 


Val 


He 


He 


His 


Asp 


Leu 


Gly 






235 










240 


Ala 


Val 


Glu 


Val 


Arg 


Gly 


Glu 


Gly 




250 










255 




Val 


Ala 


Asp 


Glu 


Val 


Pro 


Leu 


Leu 


265 










270 






Lys 


Tyr 


Glu 


Thr 


Lys 


Lys 


Asn 


Leu 










285 








Gly 


Tyr 


Phe 


Asp 


Gly 


Arg 


Trp 


Leu 








300 










Pro 


Asp 


Asn 


Thr 


Ala 


Asp 


Val 


Ser 






315 










320 


Tvr 


Arg 


Phe 


Asp 


Glu 


Val 


He 


Phe 




330 










335 




Gin 


Leu 


Thr 


Thr 


Asp 


Pro 


Asp 


Lys 


345 










350 






Glu 


Gin 


Leu 


Leu 


Thr 


Val 


Asn 


Met 










365 








Val 


Arg 


Ala 


Leu 


Ser 


Asn 


Asp 


Leu 








380 










Val 


Asn 


Thr 


Glu 


lie 


Val 


Phe 


Pro 






395 










400 


Gin 


Val 


Ser 


Phe 


Glu 


Gin 


Ser 


Ser 




410 










415 




Val 


Asp 


Glu 


Ser 


Thr 


Leu 


Glu 


Pro 


425 










430 






Asp 


Gly 


He 


Leu 


Met 


Asp 


He 


Ser 










445 








Leu 


He 


Gin 


Asp 


Lys 


Leu 


Asn 


Leu 








460 










Tyr 


Asp 


Met 


Pro 


Asp 


Asp 


Arg 


Val 






475 










480 


Val 


Asn 


Arg 


Ser 


He 


Leu 


Gly Arg 




490 










495 




Ala 


Arg 


Ala 


He 


Leu 


Pro 


Asp 


Glu 


505 










510 






Pro 


Glu 


Arg 


Thr 


Ala 


Leu 


Ala 


Asn 










525 








Gin 


Ser 


Lvs 


Lvs 


Val 


Pro 


Leu 


Tyr 








540 










Arg 


Asp 


Gly 


Gin 


He 


Gly 


Leu 


Gly 






555 










560 


Leu 


Val 


Thr 


Lys 


Phe 


Glu 


His 


Asn 




570 










575 




Ala 


Gly 


Ala 


Glu 


Leu 


Arg 


Leu 


Ser 


585 










590 






Tyr 


Ala 


Thr 


Lys 


Pro 


Leu 


Ser 


His 










605 








Thr 


Leu 


Gly 


Tyr 


Gin 


Gin 


Glu 


Val 








620 










Asp 


Leu 


Ser 


Thr 


Arg 


Thr 


Leu 


Glu 






635 










640 


Gin 


Asn 


Gly 


Gly 


Trp 


Asn 


Arg 


Thr 




650 










655 




Lys 


Leu 


Lys 


Thr 


Gin 


Ala 


Pro 


Pro 


665 










670 






Asp 


Phe 


Val 


Asn 


Gly 


Lys 


Pro 


Ser 
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675 










680 








685 






Gin 


Glu Ala 


Leu 


Leu 


Ala 


Gly 


Val 


Ala 


Val 


His 


Lys Thr Val Ala Ksp 




690 








695 










700 






Asn 


Leu Val 


Asn 


Pro 


Met 


Arg 


Gly 


Tyr 


Arg 


Gin 


Arg Tyr Ser 


Leu 


Glu 


705 








710 










715 






720 


Val 


Gly Ser 


Ser 


Gly 
725 


Leu 


Val 


Ser 


Asp 


Ala 
730 


Asn 


Met Ala He 


Ala 
735 


Arg 


Ala 


Gly He 


Ser 


Gly 


Val 


Tyr 


Ser 


Phe 


Gly 


Asp Asn Ala Tyr 


Gly 


Ser 






740 










745 






750 






Asn 


Arg Ala 
755 


His 


Gin 


Met 


Thr 


Gly 
760 


Gly 


He 


Gin 


Ala Gly Tyr 
765 


He 


Trp 


Ser 


Asp Asn 
770 


Phe 


Asn 


His 


Val 
775 


Pro 


Tyr 


Arg 


Leu 


Arg Phe Phe 
780 


Ala 


Gly 


Gly 


Asp Gin 


Ser 


He 


Arg 


Gly 


Tyr 


Ala 


His 


Asp 


Ser Leu Ser 


Pro 


He 


785 








790 










795 






800 


Ser 


Asp Lys 


Gly 


Tyr 
805 


Leu 


Thr 


Gly 

JT 


Gly 


Gin 
810 


Val 


Leu Ala Val 


Gly 
815 


Thr 


Ala 


Glu Tyr 


Asn 


Tyr 


Glu 


Phe 


Met 


Lys 


Asp 


Leu Arg Leu Ala 


Val 


Phe 






820 










825 






830 






Gly 


Asp He 


Gly Asn 


Ala 


Tyr 


Asp 


Lys 


Gly 


Phe 


Thr Asn Asp 


Thr 


Lys 




835 










840 








845 






He 


Gly Ala 


Gly Val 


Gly 


Val 


Arg 


Trp 


Ala 


Ser 


Pro Val Gly 


Gin 


Val 




850 








855 










860 






Arg 


Val Asp 


Val 


Ala 


Thr 


Gly 


Val 


Lys 


Glu 


Glu 


Gly Asn Pro 


He 


Lys 


865 








870 










875 






880 


Leu 


His Phe 


Phe 


He 
885 


Gly 


Thr 


Pro 


Phe 
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ctagtctaga ttaaaatggt gtgccaataa aaaaatg 
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